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(57)Abstract: 

PURPOSE: To manufacture a drop on demand type ink 
jet head at a low cost by a method wherein a 
piezoelectric element is miniaturized so that an ink mist, 
omission of a dot, etc., are not generated. 
CONSTITUTION: A first substrate 1 wherein a pressure 
chamber 3 and an ink passage 4 are formed by being 
recessed from its inside surface, a second substrate 2 
which is stuck fast to the inside surface of the first 
substrate 1 and in which a nozzle hole for discharging an 
ink drop is bored, and a piezoelectric element 8 arranged 
along an outer surface side of the first substrate 1 in 
order to apply discharge pressure to an ink liquid in a 
pressure chamber 3 by vibrating an outside wall part of 
the pressure chamber 3, are provided. An Inkjet head is 

so constructed that 0.025<d<S/1 0+0.025 is effected where a depth of the pressure chamber 3 
is d[mm], and area of the piezoelectric element 8 is S [mm]. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention gives a discharge pressure to ink liquid in the pressure interior of 
a room, and relates to the ink jet arm head of the drop mold on demand which was made to record by 
making it blow off from a nozzle hole as an ink drop. 

[0002] In order to keep the record grace by the ink drop good, it is necessary to make it neither 
generating of ink Myst nor the chip of the dot under record arise in this kind of ink jet arm head. 
[0003] 

[Description of the Prior Art] Drawing 12 and drawing 13 show the ink jet arm head of the conventional 
drop mold on demand, drawing 12 is a plane cross section and drawing 13 is a side cross section. 
[0004] In this structure, by the deformation energy of the piezoelectric device 91 generated in the 
pressure room 92 currently formed directly under the piezoelectric device 91, an ink drop blows off 
from the nozzle hole 93, and flies, it adheres to the recording paper, and record is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to manufacture an ink jet arm head by low cost, it is 

necessary to form many substrates from one substrate material, and, for that purpose, it is effective to 

make small the piezoelectric device which occupies the principal part of an ink jet arm head. 

[0006] However, it sets on the above conventional ink jet arm heads, and, generally, for a piezoelectric 

device 91, area is 2 5-10mm. Since it is formed in the magnitude which is a degree and a fairly large 

space is occupied, not much many substrates cannot be formed from one substrate material. 

[0007] Then, it is the area of a piezoelectric device 1 .5mm 2 If it is made small to a degree below, many 

substrates can be formed from one substrate material, and the manufacturing cost of an ink jet arm head 

can be reduced fairly. 

[0008] However, if a piezoelectric device is made small, in connection with it, a pressure room will also 
become small and will become short. Consequently, the distance between a nozzle hole and a pressure 
room becomes short, fluid resistance decreases, and it is hard coming to decrease the vibration in the 
arm head after injecting an ink drop. And an ink drop detailed for vibration which has not been 
decreased is made injected in the shape of Myst. 

[0009] Moreover, if a piezoelectric device is made small, since that oscillation frequency will become 
high sharply, a nozzle meniscus answers this high frequency and it is necessary to make it move in 
connection with this. Otherwise, the chip of a dot will occur during record. However, the motion of an 
ink oil level is not clarified [ how far vibration of frequency high in this way can be followed, and ] until 
now. 

[0010] Then, this invention aims at offering the ink jet arm head which can miniaturize a piezoelectric 
device and can be manufactured by low cost so that neither ink Myst nor the chip of a dot may occur. 
{0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an ink jet arm head of 
this invention The 1st substrate 1 with which the ink supply way 4 for supplying ink liquid was formed 
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liquid held in the interior as shown in drawing 1 for explaining an example by denting from the inside 
surface, The 2nd substrate 2 with which the nozzle hole 7 for being stuck on the inside surface of the 1st 
substrate 1 of the above, and carrying out the regurgitation of the ink drop was drilled, It has the 
piezoelectric device 8 arranged alopg with an external surface side of the 1st substrate 1 of the above in 
order to vibrate a wall of an outside of the above-mentioned pressure room 3 and to apply a discharge 
pressure to ink liquid in the above-mentioned pressure room 3. It is characterized by forming the depth 
of the above-mentioned pressure room 3 so that 0.025 <=d<=S / 10+0.025 may be materialized in it, 
when area of d [mm] and the above-mentioned piezoelectric device 8 is set to S [mm2]. 
[0012] Moreover, the 1st substrate 1 with which the ink supply way 4 for supplying ink liquid was 
formed in the pressure room 3 and the above-mentioned pressure room 3 for an ink jet arm head of this 
invention to give a discharge pressure to ink liquid held in the interior by denting from the inside 
surface, The 2nd substrate 2 with which the nozzle hole 7 for being stuck on the inside surface of the 1st 
substrate 1 of the above, and carrying out the regurgitation of the ink drop was drilled, When it had the 
piezoelectric device 8 arranged along with an external surface side of the 1st substrate 1 of the above in 
order to vibrate a wall of an outside of the above-mentioned pressure room 3 and to apply a discharge 
pressure to ink liquid in the above-mentioned pressure room 3, and the length of the above-mentioned 
nozzle hole 7 is set to L and the diameter is set to D, It is characterized by forming the above-mentioned 
nozzle hole 7 so that 3 <=ratio-of-length-to-diameteK=10 may be materialized. 
[0013] In addition, for the above-mentioned piezoelectric device 8, area is 2 1.5mm. It is formed in 
magnitude which does not exceed and many above-mentioned pressure rooms 3 and above-mentioned 
nozzle holes 7 are formed in the 1st and 2nd substrates 1 and 2 of the above. 
[0014] ' . 

[Function] What is necessary is to think it effective to enlarge fluid resistance, to enlarge ink viscosity or 
just to make the cross section of the pressure room 3 small for that purpose, in order to control 
generating of ink Myst. 

[0015] However, if ink viscosity becomes large, fixing time amount will become long, and many 
solvents in the record paper which the moisture content in ink moreover decreases and cannot evaporate 
easily will remain. Consequently, in order that the solvent may move along with the fiber of the 
recording paper, the configuration of a record dot worsens, imitates deterioration of printing grace, and 
cannot say it as a good method by that of **. 

[0016] However, by making the depth of the pressure room 3 shallow, the cross section of the pressure 
room 3 can be made small, and can carry out the regurgitation of the ink drop without generating of ink 
Myst by setting depth d of the pressure room 3 to 0.025 <=d<=S / 10+0.025 to the area S of a 
piezoelectric device 8. 

[0017] an ink jet arm head is good to make the spray velocity of an ink drop higher than the travel speed 
of an arm head 1 order, in order for it to usually come out to run at the rate of a 0.5 m/s degree, for there 
to be and to control the effect of a surrounding wind etc. 

[001 8] That is, 5 or more m/s is needed as spray velocity of an ink drop, and if dispersion in the property 
between nozzles, the velocity turbulence when changing drive frequency, etc. are further taken into 
consideration, an arm head will be required to inject an ink drop to stability by the twice as many 10 m/s 
as this. 

[0019] And if length L of the nozzle hole 7 and a ratio with a diameter D are set to 3 <=ratio-of-length- 
to-diameter<=10, moderate fluid resistance will arise, a motion of an ink oil level will follow vibration 
of the high frequency of a piezoelectric device 8, and a dot chip will not occur. 
[0020] 

[Example] An example is explained with reference to a drawing. The perspective diagram and drawing 2 
which drawing 1 excises a part of ink jet arm head, and are shown are a side cross section. 
[0021] The ink jet arm head is formed in the 1st and the 2nd substrate 1 and 2 made from glass. It is 
0.15mm, and the ink supply way 4 for supplying ink liquid is dented in the pressure room 3 and its 
pressure room 3 for giving a discharge pressure to the ink liquid held in the interior from the inside 
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room 3 is 0.05mm. 

[0022] Ink liquid is supplied to the ink supply way 4 through a communication trunk 5 from the ink 
cartridge which is not illustrated. As ink liquid, the liquid of 2 centipoises (cP) is used for viscosity. 
[0023] The 2nd substrate 2 is stuck to the field of the side formed by denting, the 1st inside surface 3, 
i.e., pressure room etc., of a substrate 1 etc., and is joined, and the nozzle hole 7 for carrying out the 
regurgitation of the ink drop is penetrated and drilled in the location which counters a part for the point 
of the pressure room 3. In addition, the nozzle hole 7 is a cross-section round shape, the diameter D is 
0.05mm and lejigth L is 0.05-0.2mm. 

[0024] The piezoelectric device 8 is joined along with the external surface side of the 1st substrate 1, by 
impressing voltage to a piezoelectric device 8, the wall of the outside of the pressure room 3 vibrates 
and a discharge pressure is applied to the ink liquid in the pressure room 3. 

[0025] A piezoelectric device 8 is a rectangle and sets the area to S (mm2). The pressure room 3 is also 
carrying out the configuration where the piezoelectric device 8 was met. However, since the pressure 
room 3 has formed order both ends aslant so that ink liquid may flow smoothly, it is formed in the shape 
of a hexagon as a whole. 9 is the circuit board in which the drive circuit which impresses voltage to a 
piezoelectric device 8 was formed. 

[0026] An ink jet arm head carries out group formation of many pressure rooms 3, ink supply ways 4, 
and nozzle holes 7 at the substrates 1 and 2 of a lot, and the thick common ink supply way 6 is made to 
have opened it for free passage, as it is the multi-nozzle type with which many nozzle holes 7 were 
arranged and is shown in drawing 3 . 

[0027] Next, an example of the manufacture method of this ink jet arm head is explained. First, as 
shown in drawing 4 , the 1 st and the 2nd substrate 1 and 2 with which the pressure room 3, the ink 
supply way 4, the nozzle hole 7, etc. were formed of etching are manufactured by photosensitive glass 
material. In addition, the nozzle hole 7 may be manufactured with electroforming etc. and may use 
stainless steel etc. for the material of substrates 1 and 2. 

[0028] Next, as shown in drawing 5 , the 1st and the 2nd substrate 1 and 2 are opposed, and adhesion 
cementation is carried out. Anaerobic adhesive etc. can be used as adhesives. And a silver paste is 
applied to the rear face of the 1st substrate 1, for example, it can be burned on it at 160 degrees C for 1 
hour. An electrode 10 is formed of this. When using stainless steel as a material of the 1st substrate 1, 
this electrode 10 is unnecessary. 

[0029] Subsequently, as shown in drawing 6 , on an electrode, with epoxy system adhesives, desiccation 
hardening is carried out at 80 degrees C for 3 hours, and the 15x10mm big piezoelectric device 8 is 
pasted up, and after that, a piezoelectric device 8 is doubled with the location of the pressure room 3 
with a dicing saw etc., and it cuts in predetermined size (2 or less [ 1 5mm ]). Then, as shown in drawing 
7 , a communication trunk 5 is attached in the external surface side of the 1st substrate 1, and it connects 
with the ink cartridge which is not illustrated. 

[0030] And finally, as shown in drawing 1 , the circuit board 9 and each piezoelectric device 8 in which 
the drive circuit of a piezoelectric device 8 was formed are connected. Thus, an ink jet arm head is done. 

[0031] Next, by changing depth d of the pressure room 3, the cross section of the pressure room 3 was 
changed and relation with generating of ink Myst was observed by experiment. In addition, using the 
thing of a rectangle with a length of 1mm, by changing width of face, the piezoelectric device changed 
area S in 0.5mm two units in 2 0.5-2.0mm, and changed depth d of the pressure room 3 per 0.05mm in 
0.05-0.2mm. In addition, length L of the nozzle hole 7 could be 0.2mm. 

[0032] Drawing 8 shows the experimental result, O mark in drawing shows the case where an ink drop 
flies to stability, and x mark has the unstable flight condition of an ink drop, and shows the case where 
Myst occurs. 

[0033] The flight condition of an ink drop becomes unstable and generating of Myst becomes 
remarkable as depth d of the pressure room 3 is made deep so that clearly from drawing 8 . Moreover, 
only when deep, depth d of the pressure room 3 generates unstable flight, so that a piezoelectric device 8 
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the pressure room 3 generated by the piezoelectric device 8 will not have declined, arid it will become 
unstable. 

[0034] From such a result, if it is d<=S / the range of 10+0.025 as shown in drawing 8 in a straight line, 
ink Myst will not occur. 

[0035] However, since it is desirable that it is 0.025mm or more, the limit on manufacture etc. to d is 
0.025 <=d<=S / 10+0.025 after all. What is necessary is just to become. 

[0036] Next, it checked by experiment how the size of aspect ratio ratio of length to diameter of the 
nozzle hole 7 would be changed, and the spray velocity v of an ink drop would change. In addition, the 
diameter D of the nozzle hole 7 presupposed that it is fixed by 0.05mm, and changed length L of the 
nozzle hole 7 from 0.05mm to 0.5mm. Moreover, as for the piezoelectric device 8, area used 1.5mm two 
or less thing. 

[0037] Drawing 9 is 3 <=ratio-of-length-to-diameter<=10 in order to make it the ink drop speed v it is 
guaranteed to be that the experimental result is shown, and a nozzle meniscus answers the high 
frequency of ink liquid, and moves become [ s ] in 10m /or more. What is necessary is just to become. 
[0038] In addition, a concrete configuration, a process, etc. of dn ink jet arm head of this invention are ' 
not limited to the above-mentioned example, and they can perform various arrangement to the substrates 
1 and 2 of a lot so that it may be illustrated by drawing 10 or drawing 1 1 about an overall layout. 
[0039] 

[Effect of the Invention] Even if it miniaturizes a piezoelectric device according to the ink jet arm head 
of this invention, ink Myst, a dot chip, etc. can be prevented from generating, and it is a piezoelectric 
device 1 .5mm2 It miniaturizes below and has the outstanding effect which can manufacture an ink jet 
arm head by low cost very much. 
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Japan Patent Office is not responsible for any 

damages caused by the use of this translation. ■ . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet arm head which is equipped with the following and characterized by forming the 
depth of the above-mentioned pressure room (3) so that 0.025 <=d<=S / 10+0.025 may be materialized 
in it, when area of d [mm] and the above-mentioned piezoelectric device (8) is set to S [mm2]. The 1st 
substrate (1) with which an ink supply way (4) for supplying ink liquid was formed in a pressure room 
(3) and the above-mentioned pressure room (3) for giving a discharge pressure to ink liquid held in the 
interior by denting from the inside surface The 2nd substrate (2) with which a nozzle hole (7) for being 
stuck on the inside surface of the 1st substrate (1) of the above, and carrying out the regurgitation of the 
ink drop was drilled A piezoelectric device arranged along with an external surface side of the 1st 
substrate (1) of the above in order to vibrate a wall of an outside of the above-mentioned pressure room 
(3) and to apply a discharge pressure to ink liquid in the above-mentioned pressure room (3) (8) 
[Claim 2] An ink jet arm head characterized by forming the above-mentioned nozzle hole (7) so that 3 
<=ratio-of-length-to-diameteK=10 may be materialized when it had the following, and the length of the 
above-mentioned nozzle hole (7) is set to L and the diameter is set to D. The 1st substrate (1) with which 
an ink supply way (4) for supplying ink liquid was formed in a pressure room (3) and the above- 
mentioned pressure room (3) for giving a discharge pressure to ink liquid held in the interior by denting 
from the inside surface The 2nd substrate (2) with which a nozzle hole (7) for being stuck on the inside 
surface of the 1st substrate (1) of the above, and carrying out the regurgitation of the ink drop was 
drilled A piezoelectric device arranged along with an external surface side of the 1st substrate (1) of the 
above in order to vibrate a wall of an outside of the above-mentioned pressure room (3) and to apply a 
discharge pressure to ink liquid in the above-mentioned pressure room (3) (8) 
[Claim 3] For the above-mentioned piezoelectric device (8), area is 2 1.5mm. An ink jet arm head 
according to claim 1 or 2 currently formed in magnitude which does not exceed. 
[Claim 4] An ink jet arm head according to claim 1, 2, or 3 by which many above-mentioned pressure 
rooms (3) and above-mentioned nozzle holes (7) are formed in the 1st and 2nd substrates (1 2) of the 
above. 
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DRAWINGS 



[Drawing 11 
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(Drawing 2] 
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[Drawing 31 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/2/2004 




[Drawing 41 
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[Drawing 51 




[Drawing 61 
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[Drawing 7] 
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